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Introduction
Policy-makers and p ublic opinion are expressing serious concern about the continuing reduction in the overall pool of agriculturally important genetic resources , especially domestic breeds of livestock. According to the most recent estimates of FAO (2000) , 10% of domesticated breeds have been lost in the last century, and a further 20% are at risk of extinction. The threat to farm animal biodiversity is dramatically displayed in Figure 1 , which shows a summary of the status of the world's farm animal breeds. In Europe the condition of farm animal biodiversity is particularly critical: 18% of breeds existing in the early 1900's have already been lost, and 40% of recorded breeds risk becoming extinct over the next 20 years, unless significant changes take place in the driving forces behind biodiversity depletion.
Insert Figure 1 near here
The causes of biodiversity depletion are widely known, as well as the ecological and socio-economic consequences of farm animal biodiversity loss (OECD, 1996; Pearce and Moran, 1994) 2 . The c hallenge facing biodiversity conservation is the need for the development of strategies, actions, and institutions that can slow the rate of genetic erosion by encouraging, especially at the farm level, the effective conservation and sustainable use of farm animal genetic resources. The Rio de Janeiro Convention on Biological Diversity (CBD) calls on governments to "adopt economically and socially sound measures that act as incentives" for biodiversity conservation (UNEP, 1995) . The Third Conference of the Parties (COP3) reaffirmed that the implementation of incentive measures is of central importance to the realisation of the goals of the Convention. The European Union (EU) seeks to pursue the CBD and COP3 2 The most important force behind the loss of farm breeds is the homogenisation of livestock production. Farmers replace local breeds in favour of a few high-yielding breeds. This specialisation is supported by perverse economic incentives and the fact that economically rational farmers' decisions only account for private profitabilityDrucker at al. (2001) report that In European Union, over 60% of cattle are derived from the Holstein Friesian breed. recommendations under the auspices of "Agenda 2000" and Regulations 1257/99 and 1750/99 on support to Rural Development Plans (RDPs). These EU regulations make provisions and set general guidelines and goals under which member countries can implement voluntary management agreements for the provision of l ivestock biodiversity services. The specific measure provides for payments to farmers, in the form of cost sharing or incentive payments, in return for maintaining local, traditional and rustic breeds at risk of extinction.
In this paper we examine the content of the farm animal biodiversity conservation actions currently under implementation in Europe, as a result of the application of EEC regulations 1257/99 and 1750/99. The objective of this paper is to identify response indicators pertinent to livestock biodiversity, ascertain whether compensation levels are sufficient to encourage the farming of local breeds and determine the costs of effectively protecting breeds at risk.
To pursue this objective, we surveyed 69 Rural Development Plans (RDPs) set up in EU Member States. The analysis focuses on six livestock mammalian species: asses, cattle, goats, horses, pigs, and sheep The starting point for our investigation was the Domestic Animals Diversity-Information System (DAD-IS)
FAO database which monitors t he status of breeds in the world. By comparing the breeds included in the DAD-IS FAO database with breeds entered in the various RDPs, we are able to identify the conservation priorities of each country. Furthermore, by examining net production costs and EU compensation payment levels it was possible to determine whether the latter are sufficient to make farming with local breeds profitable. The total costs of ensuring that breeds currently "at risk" reach a population size sufficient to be considered "not at risk" could also be calculated.
Livestock biodiversity indicators in the European Union

State indicator
State indicators on endangered breeds are available from many sources. At present, the most widely reported state indicator pertinent to livestock biodiversity is the list provided by FAO through the "Domestic Animals Diversity
DAD-IS monitors breeds worldwide and classifies them into seven risk categories: extinct, critical, endangered, critical-maintained, endangeredmaintained, not at risk, and unknown. "Extinct" indicates that it is no longer possible to recreate the breed population. Extinction is absolute when there are no breeding males (semen), breeding females (oocytes), nor embryos remaining. "Critical" indicates that the total number of breeding females is less than 100, or the total number of breeding males is less than or equal to five, or the overall population size is close to, but slightly above 100 and decreasing, and the percentage of pure-bred females is below 80 percent. "Endangered"
indicates that: the total number of breeding females is between 100 and 1000;
or the total number of breeding males is less than or equal to 20 and greater than five; or the overall population size is close to, but slightly above, 100 and increasing and the percentage of pure-bred females is above 80 percent; or the overall population size is close to, but slightly above 1000 and decreasing, and the percentage of pure-bred females is below 80 percent. "Critical-maintained"
and "endangered-maintained" indicate that breeds are being maintained by an active public conservation programme or within a commercial or research facility. "Not at risk" indicates breeds for which the total number of breeding females and males is greater than 1000 and 20 respectively; or the population size approaches 1000 and the percentage of pure-bred females is close to 100 percent, and the overall population size is increasing. Finally, "unknown" covers breeds for which no data are available 4 .
In the following analysis we take into account only breeds included in the critical, endangered, critical-maintained and endangered-maintained categories, and breeds included in the not-at-risk category but with a population showing a decreasing trend.
In the Appendix, In the EU, the total number of local breeds at risk is 773; 172 breeds fall into the "Critical" category, 302 breeds are included in the "Endangered" category, 39 breeds are in the "Critical-maintained" category, and 105 breeds are classified as "Endangered-maintained". It is worth noting that in the EU there are currently also at least 155 local breeds not at risk of extinction but with a decreasing trend in population size. In terms of species, the highest numbers (69) and the lowest number of local breeds at risk belongs to ass (12). As concerns the geographical distribution of biodiversity livestock, the EU country with the highest number of local breeds at risk is Germany (164), followed by France (123) and Italy (115). 4 The main domesticated animals included in this program are six mammalian species (asses, cattle, goats, horse, pigs and sheep) and four avian species (chickens, ducks, geese and turkeys). 5 A detailed database is available upon request from the authors. . With regard to levels of protection for each mammalian species, the ranking is as follows: ass (91.7%), cattle (48.9%), sheep (44.8%), goats (42%),horses (30%) and pigs (21.5%). either to maintain the current population of at risk breeds or to induce farmers to switch from higher yielding breeds to local breeds. The absence of profitability, which we also found in every RDP, raises serious concerns about the eventual success of the livestock biodiversity programs.
Response indicators
EU Compensation Payment Levels
Insert Table 3 near here
Estimation of Conservation Costs
In order to assess the total cost of the livestock biodiversity conservation program of the RDPs, we estimated:
1. the public expenditure necessary to ensure the maintenance of the current population size of breeds at risk. In the appraisal, we take into account either breeds whose current population size is lower than the threshold level In the previous section we established that payment levels generally are insufficient to make local breeds profitable. Thus, the following estimates, which undervalue clearly effective total conservation costs, point out only the financial resources which RDPs require to support current livestock biodiversity measures. Luxembourg exhibit a maintenance expenditure lower than the expenditure to move breeds to a "not at risk" status, which means that in these countries the current population of local breeds is very low. Italy, France and Spain are the countries that should require the highest budgets. In the EU, almost € 40 million are necessary to ensure that all (310) local breeds included in the RDPs will no longer be at risk of extinction. The main part of this expected cost is devoted to cattle and horse species. Ass and pig are the species which exhibit a maintenance expenditure lower than the expenditure required to reach the safety level.
Concluding Remarks
At the moment, the Rural Development Plans, set up by Member States under the framework of Agenda 2000, are the main tool to implement measures in favor of livestock biodiversity conservation in the EU. SPAIN 120, This amount is paid for females only and payment is made only once in the lifetime of the animal. Therefore, a payment of €400 per LU is paid on average every second year. 
